
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=3phm20

Download by: [University of California, San Diego] Date: 29 June 2016, At: 13:24

Philosophical Magazine Series 3

ISSN: 1941-5966 (Print) 1941-5974 (Online) Journal homepage: http://www.tandfonline.com/loi/tphm14

Royal Society

To cite this article: (1840) Royal Society, Philosophical Magazine Series 3, 17:110, 292-302, DOI:
10.1080/14786444008650176

To link to this article:  http://dx.doi.org/10.1080/14786444008650176

Published online: 01 Jun 2009.

Submit your article to this journal 

Article views: 5

View related articles 

http://www.tandfonline.com/action/journalInformation?journalCode=3phm20
http://www.tandfonline.com/loi/tphm14
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/14786444008650176
http://dx.doi.org/10.1080/14786444008650176
http://www.tandfonline.com/action/authorSubmission?journalCode=3phm20&page=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=3phm20&page=instructions
http://www.tandfonline.com/doi/mlt/10.1080/14786444008650176
http://www.tandfonline.com/doi/mlt/10.1080/14786444008650176


292 Royal 8oeietj. 
the two first experiments, or whether reduced fi'om the pre- 
cipitates afforded by the adulterated oils submitted to ex- 
amination, produces precisely the same quantity of metallic 
lead, viz. 27 per cent. Both these precipitates also, when 
exposed to a moderate heat, fuse, affording a brown transpa- 
rent substance very much resembling common colophony, 
but which seems to be harder and more brittle than rosin is. 
Pm'e linseed oil, when mixed with the same quantity of rosin 
as analysis indicated in one of the samples of adulterated oil 
marked " Raw oil," that containing 44"1 per cent., was ex- 
actly of the same density as the sample in question, both being 
• 982, whilst pure linseed oil was considerably lighter, its den- 
sity being "9518 ; thus corroborating not merely the fact of  
adulteration, but also the close approximation to correct re-  
sults afforded by the mode of analysis adopted. 

I remain, my dear Sir, yours very truly, 
Duke-Street, Liverpool, J. DENHAI~I SMITH. 

Sept. 3, 1840. 

X L I V .  Proceedings of Learned 8ocietles. 
ROYAL SOCIETY. 

[Continued from p. 149.] 
April 30, T H E  following communications were read : 
1840.-- 

1. A Letter from Sir John Barrow, Bart., V.P., addressed to the 
President, accompanying a series of Magnetic Observations made on 
shore, and on board Her Majesty's ships ' Erebus' and 'Terror, '  
under the direction of Captain James Clark Ross, R.N., together 
with a Series of Observations made on the temperature and specific 
gravity of the ocean at various depths, and at the surface, namely, 

" Observations of the magnetic intensity on shore, and on board 
H.M.S. Erebus, with needle F. 1. 

" Magnetic dip observations on shore, and on board H.M.S. Ere- 
bus, with needle F. 1. 

" Observations for the magnetic dip on shore, and on board H.M.S. 
Terror. 

" Observations of the magnetic dip by needle F. C. 5. on shore, 
and on board H.M.S. Terror. 

" Observations in magnetic intensity by needle F. C. 5. on shore, 
and on board H.M.S. Terror." 

The whole of these observations are up to the 31st December, 
1839. They are transmitted to the Royal Society from the Lords 
Commissioners of the Admiralty. 

2. Postscript to Major Sabine's paper, entitled " Contributions to 
Terrestrial Magnetism," which was read at the meeting of March 
19th; (see p. 144), containing an extract from a letter fl'om Capt. 
James Clark Ross, commanding the Antarctic expedition, dated from 
St. Helena, February 9th, 1840; noticing the success which had 
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attended the employment of Mr. Fox's instrument, in observations of 
the magnetic dip and intensity on shipboard. 

3. " A fewremarks on a Rain Table and Map," drawn up by 
Joseph Atkinson, Esq. Communicated by P. M. Roget, M.D., 
Sec. R.S. 

The table and map which accompany this paper exhibit the ave- 
rage annual depth of rain falling in different places in Great 
Britain. 

4. " Extracts from a Meteorological Journal kept at Allenheads, 
in the county of Northumberland," by the Rev. W.  Walton, F.R.S. 

The general result of these observations, which were recorded 
twice each day, namely, at 9 A.M., and at 3 P.~., during the whole 
of the year 1839, is, that the mean temperature taken at those times 
was 44 ° 8' ; the mean height of the barometer, corrected and re- 
duced to the temperature of 32 °, was 28'401 inches, and the quan- 
tity of rain in the year was 55"71 inches. The author subjoins se- 
veral remarks on the conclusions deducible from an examination of 
the tables: 

5. " Description of an Astronomical Clock invented by the late 
Captain Henry Kater, F.R.S.," drawn up from his own memoran- 
dums by his son Edward Kater, Esq. Communicated by Sir John 
F. W. Herschel, Dart., V.P.R.S. 

The great object aimed at by Captain Kater in the construction of 
the escapement of a chronometer, is to communicate equal impulses 
to the pendulum through some principle perfect in itself, and not 
dependent for its success on superior execution. In the escapement 
invented by him, the pendulum merely raises a weight, and is im- 
peUed by that weight through an increased space in its descent. It  
neither unlocks a detent, nor has anything to do with the train; 
and as the weight raised, and the spaces described, are constant 
quantities, this escapement is, in the strict meaning of the term, one 
of equal impulse. 

May 7 . - -A paper was read, entitled " Researches in Embryology, 
Third Series: a Contribution to the Physiology of Cells." By 
Martin Barry, M.D., F.R.S., F.R.S.E., Fellow of the Royal Col- 
lege of Physicians in Edinburgh. Of this paper an abstract was 
given in our number for June, vol. xvi., p. 526. 

A paper was also read, entitled " On the Odour accompanying 
Electricity, and on the probability of its dependence on the presence 
of a new substance ;" by C. F. Sch~enbein, Professor of Chemistry, 
D'~le, communicated in a letter to Michael Faraday, Esq., D.C.L., 
F.R.S., &c. 

The author's attention having been long directed to the remark- 
able fact, that odour, resembling that of phosphorus, is given off 
during the escape of positive electricity from the point of a con- 
ductor into air; and is likewise perceptible when lightning has 
struck any object, and also when water is electrolyzed, he has in- 
vestigated the circumstances attending these phenomena; and the 
results he has obtained will, he expects, afford a clue to the discovery 
of their cause. 
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~94 Royal Society. 

The odour which accompanies the electrolyzation of water, he 
observes, is only disengaged at the positive electrode. He also finds 
that the odoriferous principle can be preserved in well-closed glass 
bottles for any length of time. The only metals which yield this 
odour are gold and platina; but dilute sulphurie, phosphorie, and 
nitric acids, and from aqueous solutions of several of the salts, also 
disengage it. Raising the temperature of the fluid to the boiling 
point prevents the odour from arising; and the addition of com- 
paratively small quantities of powdered chareoal, iron, zinc, tin, lead, 
antimony, bismuth or arsenic, or of a few drops of mercury, to the 
odorous principle contained in a bottle, immediately destroys the 
smell; and the same happens when platina or gold, heated red-hot, 
is introduced into the vessel containing that volatile substance. 

May 14.--A paper was read, entitled, "Tables of the Variation, 
t~hrough a cycle of nine years, of the mean height of the Barometer, 
mean Temperature, and depth of Rain, as connected with the pre- 
vailing Winds, influenced in their direction by the occurrence of the 
Lunar Apsides, with some coneluding observations on the result." 
By Luke Howard, Esq., F.R.S., &e. 

From the Tables here given, the author draws the following con- 
clusions : - -  

1. The barometer is higher under the lunar apogee, than under 
the perigee ; the mean height in the former ease being 29"84517, 
and in the latter, 29"75542. 

2. The mean temperature is lower under the apogee than under 
the perigee; that of the former being 48°'7126, and of the latter, 
49°'0856. The mean of the whole year was 48°'7126. 

3. The rain of the weeks following the apsis exceeds that under 
the perigee ; but with two striking exceptions in the annual result 
of nine years, the one in the wettest, and the other in the driest 
year of the cycle. 

With regard to the winds, the author remarks that those from 
the north, north-east, and east, prevailed under the apogee on 38 
days, under the perigee on 21 days; and those from the south, 
south-west, and west, prevailed under the apogee on 20 days, 
under the perigee on 38 days. 

It  appears, therefore, that in the climate of London, the moon 
in her perigee brings over us the southern atmosphere, which 
tends to lower the density and raise the temperature of the air, 
occasioning also a larger precipitation of rain. In the apogee, on 
the contrary, there is a freer influx of air from the northward, a 
higher barometer, a lower temperature, and less rain; subject, 
however, to a large addition of rain under this apsis twice in a 
cycle of nine years, at the times when also the extremes of wet and 
dry take place on the whole amount of the year. 

A paper was also read entitled, "Experimental Researches into 
the strength of Pillars of Cast Iron, and other materials." By 
Eaton Hodgkinson, Esq. Communicated by Peter Barlow, Esq., 
F.R.S., &c. 

The author finds that in all long pillars of the same dimensions, 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
3:

24
 2

9 
Ju

ne
 2

01
6 



Royal Society. 295 

the resistance to crushing by flexure is about three times greater 
when the ends of the pillars are flat, than when they are rounded. 
A long uniform east-iron pillar, with its ends firmly fixed, whether 
by means of disks or otherwise, has the same power to resist break- 
ing as a pillar of the same diameter, and half the length, with the 
ends rounded, or turned so that the force would pass through the axis. 
The strength of a pillar with one end round and the other flat, is 
the arithmetical mean between that of a pillar of the same dimen- 
sions with both ends round, and one with both ends flat. Some 
additional strength is given to a pillar by enlarging its diameter in 
the middle part. 

The author next investigated the strength of long east-iron 
pillars with relation to their diameter and length. He concludes 
that the index of the power of the diameter, to which the strength 
is proportional, is 3"736. He then proceeds to determine, by a 
comparison of experimental results, the inverse power of the length 
to which the strength of the pillar is proportional. The highest 
value of this power is 1"914, the lowest, 1"537, the mean of all the 
comparisons, 1"7117. He thus deduces, first, approximate empirical 
formul~ for the breaking weight of solid pillars, and then proceeds 
to deduce more correct methods of determining their strength. 

Experiments on hollow pillars of cast iron are then described, 
and formulae representing the strength of such pillars are deduced 
from these experiments. 

After giving some results of experiments still in progress for 
determining the power of cast-iron pillars to resist long-continued 
pressure, the author proceeds to determine from his experiments 
the strength of pillars of wrought iron and timber, as dependent 
on their dimensions. The conclusion for wrought iron is, that the 
strength varies inversely as the square of the pillar's length, and 
directly as the power 3"75 of its diameter, the latter being nearly 
identical with the result obtained for cast iron; for timber, the 
strength varies nearly as the 4th power of the side of the square 
forming the section of the pillar. Experiments for determining the 
relation of the strength to the length in pillars of timber, were not 
instituted, as, from the great flexure of the material, it was consi- 
dered that no very satisfactory conclusions on this point could be 
derived experimentally. 

In conclusion, the author gives the relative strengths of long 
pillars of east iron, wrought iron, steel, and timber. 

May 21.--The following papers were read, viz. : 
1. " Remarks on the Meteorological Observations made at Alten, 

Finmarken, by Mr. S. H. Thomas in the years 1837, 1838, and 
1839." By Major Sabine, R.A., V.P.R.S., and Lieut. Col. Sykes, 
F.R.S. ; being a Report from the Committee of Physics, including 
Meteorology, to the Council, and communicated by the Council to 
the Royal Society. 

These observations, made at Alten in lat. 69? 58 f 3" N., and 
23 ° 43 p 10" east of Paris, would seem to have a claim to the atten- 
tion of the Royal Society, as they offer the exTerimentum erucis of 
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Professor Porbes's empirical formula respecting the gradual diminu- 
tion of the daily oscillations of the barometer, within certain limit 
hours, from the equator to the poles. Professor Forbes has laid 
down an assumed curve, in which the-diurnal oscillation amounts 
to "1190 at the equator and 0 in lat. 64 ° 8 f N., and beyond that lati- 
tude the tide should occur with a contrary sign, plus becoming minus. 
Now Alten being nearly in fat. 70 °, if Professor Forbes's law hold 
good, the maxima of the diurnal oscillations should occur at the 
hour for the minima at the equator, and a similar inversion should 
take place with respect to the minima. Mr. Thomas has himself 
however modified the value his observations would otherwise have 
had, by adopting 2 P.M., instead of 3 P.M., for the hour of his ob- 
servations for the fall; and he has adapted his barometrical ob- 
servations to a mean temperature of 50 ° Fahr., instead of 32°. 
The first year's observations commence on the 1st October, 1837, 
and terminate on the 30th September, 1838. The barometer stood 
66 feet 5 inches above low-water mark, and the thermometer hung 
at 6 feet above the ground; but care was not always taken to pre- 
vent the sun shining on it. The mean height of the barometer 
for the year was 29°'771, and the mean of the thermometer al- 
most coincident with the freezing point, viz., 32°'017. The 
maximum height of the barometer was 30°'89 in January, and the 
minimum 28°'71 in October. The mean of the barometer at 9 
.~.M. was 29°'764, therm. 33° '455; at 2 P.~. 29°'765, therm. 
33°'327 ; and at 9 P.M. 29°'784, therm. 29°'270. The diurnal 
observations would seem to support Professor Forbes's theory ; but 
the 9 P.M. observations are entirely opposed to it, as they appear 
with the same maximum sign as at the equator, whereas the sign 
ought to have been the reverse ; indeed, with respect to the diurnal 
observations, the mean of five months of the year at 9 A.M. gives a 
plus sign, although the mean of the year at 2 P.M. only gives the 
trilling quantity of "001 plus. There is one remarkable feature in 
these observations that cannot fail to strike the meteorologist. M. 
Arago, from nine years' observations at Paris, reduced to the level 
of the sea, makes the annual mean height 29°'9546 ; twenty-one 
years' observations at Madras make it 29°'958 ; and threeoyears' 
observations at Calcutta, by Mr. James Prinsep, make it 29 "764 ; 
and Mr. Thomas brings out 29°'771. That there should be this 
coincidence between the observations at Calcutta and Alten is 
curious. Neither Mr. Thomas nor Mr. Prinsep state whether or 
not their means are reduced to the level of the sea. It  is to be 
suspected they are not. 

For the next year, that is to say, from Oct. 1838 to Sept. 1839, 
both inclusive, Mr. Thomas uses a French barometer and French 
measurements, with centigrade thermometer attached to the baro- 
meter, and Fahrenheit's for the detached thermometer. He changes 
his time of observation from 9 A.M. to 8 A.M., 2 P.~., and 8 P.M., 
and he reduces his barometrical observations to 0 centigrade. 
The results of the year are as follow :- -mean annual pressure 
29°'627 Engl ish;  thermometer Fahr. 33° '36;  greatest pressure 
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in April, least in J a n u a r y ! !  The mean of 8 A.M. is 29°'620; 
therm. 33°'75. The mean of 2 P.M. is 29°'631 ; therm. 34°'73 ; 
and at 8 P.M. 29°'631 ; therm. 30°'57. The diurnal observa- 
tions assist to support Professor Forbes's theory ; but as in the pre- 
ceding year, the P.M. observation is at fault; and if the hour had 
been 9 o'clock instead of 8 o'clock, i t  would probably have been 
more so than i t  appears. The low annual mean state of the baro- 
meter for the year 1837-38 is even increased in the last year 's ob- 
servations; and as fresh instruments* appear to have been used, 
there is ground to believe that the fact is associated with the lo- 
cality, and it may be desirable not only to record in the Proceed- 
ings of the Royal Society the data already supplied, but to re- 
commend to Mr. Thomas more particular inquiry on the subject. 

The phmnomena of the Aurora Borealis appear to have been ob- 
served by Mr. Thomas with great assiduity, and recorded with great 
care. On examining the register, with reference to M. Erman's 
important remark, that "' in Siberia two kinds of aurora are distin- 
guished, one having its centre in the west, and the other in the east, 
the latter being the more brilliant," it  is found that twenty-two 
nights occur in the course of the two winters in which the formation 
of arches of the aurora is noticed and their direction recorded ; of 
these, tez, are to the west, having their centres rather to the south- 
ward of west, the a~ehes extending from N .W.  to S.S.E. and 
S.E. ; seven are to the east, or more precisely to the southward of 
east, the arches extending from N.E. to S.E. and S .W.  Of the 
five others, f o u r  are said to be from east to west across the zenith, 
and cannot therefore be classed with either of the preceding, and 
one is noticed generally as being to the north. The facts here 
recorded appear to afford an evidence of the same nature as those 
mentioned by M. Erman, as far as regards there being two centres 
of the phmnomena. In respect to the relative brilliancy of the east- 
ern and western aurora, nothing very decided can be inferred from 
the register. If, as M. Erman supposes, they may be referred 
respectively to " l e s  deux foyers magn6tiques de l'hemisphSre bo- 
rdal," it is proper to notice that tl~e position of Alten is nearly mid- 
way between those localities. 

There can be no doubt that the frequent appearance of the 
aurora, and the peculiarities of the phmnomena observed there, ren- 
der it  a most desirable quarter for a magnetical and meteorological 
observatory. 

]~DWARD SABINE. 
W .  H. S Y ~ s .  

2. " Second Letter  on the Electrolysis of Secondary Compounds, 
addressed to Michael Faraday, Esq., D.C.L., F.R.S. ,  &c." By J.  
Frederic Daniell, Esq., For. See. R.S.,  Professor of Chemistry in 
King's College, London. 

The author, in this letter, prosecutes the inquiry he had com- 
menced in the former one, [of which an abstract appeared in the 

* It appears that the barometer was compared before leaving France, and sub- 
sequently to its being taken back to that country. 
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L. & E. Phil. Mag., vol. xv., p. 317 . t E n i ~ . ]  into the mode in 
which the chemical elements group themselves together to consti- 
tute radicles, or proximate principles. He considers his experi- 
ments as establishing the principle that, considered as electrolytes, 
the inorganic oxy-acid salts must be regarded as compounds of me- 
tals, or of that extraordinary compound of nitrogen and four equi- 
valents of hydrogen to which Berzelius has given the name of 
ammonium, and compound anions, chlorine, iodine, &c., of the Ha- 
loide salts ; and as showing that this evidence goes far to establish 
experimentally the hypothesis originally brought forward by Davy, 
of the general analogy in the constitution of all salts, whether de- 
rived from oxy-acids or hydro-acids. Some remarks are made on the 
subject of nomenclature, and the rest of the paper is occupied with 
the details of the experiments, all beating on the important subject 
which he has undertaken to investigate. 

May 28.-- ' I 'he following papers were read, viz. : 
1. "Meteorological Register kept at Port Arthur, Van Diemen's 

Land, during the year 1838, and Register of Tides at Port Arthur, 
from- August 1838 to July 1839, both inclusive." By Deputy- 
Assistant-Commissary-General Lempricre. Communicated by Sir 
John Franklin, R.N., F.R.S., &c. 

2. " Notice relative to the form of the Blood-particles of the 
Oruithorhynchus hystrix." By John Davy, M.D., F.R.S. 

A portion of the blood of the Ornitlwrliynctius l~ystrix, mixed 
when fresh with a strong solution of common salt, being examined 
by the author, exhibited a few globules o f  irregular shape. Another 
portion, preserved in syrup, contained numerous globules, most of 
which had an irregular form, but many were circular; none, how- 
ever, were elliptical, like those of birds. Hence the author con- 
cludes, that in form they accord more with those of Mammalia. 

3. " Researches on ]~lectro-chemical equivalents, and on a sup- 
posed discrepancy between some of them and the atomic weight of 
the same bodies, as deduced from the theory of isomorphism." By 
Lieut..Colonel P. Yorke. Communicated by Michael Faraday, Esq., 
D.C.L., F.R.S., &c. 

The author describes various experiments made with a view to 
determine the electro-chemical equivalents of sodium and potassium. 
Three experiments gave, respectively, 22"3, 22"9, and 25, as the 
equivalent of the former ; and two other experiments gave, respect- 
ively, 45 and 41"7, as the equivalent of the latter of these sub- 
stances. He then inquires what would be the result of the electro- 
lyzation of the aqueous solutions of soda and potash, on the hypo- 
thesis of these bodies being composed of two equivalents, or atoms, 
of metal, and one of oxygen. To determine this question he em- 
ploys a solution of dichloride of copper in muriatic acid, as being a 
substance composed of two atoms of metal and one of an electro- 
negative element. Its electrolysis gave as the equivalent of copper, 
52"8, 59"4, and 61"6, numbers approximating closely to 63"2, or 
double the atomic weight of copper. After a long train of investi- 
gation, he concludes that there is no reason deducible from the 
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theory of isomorphism for doubting the correctness of the received 
atomic weights of silver, sodium, &c., but that the difficulty, or 
anomaly, if it may be so called, should be considered as attaching 
itself to the di-compounds of copper; and that Faraday's proposi- 
tions on this subject remain unimpeached. 

4. " Second series of Approximate Deductions made from about 
50,000 observations taken during the years 1836, 1837, and 1838, 
at the Port Louis Observatory, Mauritius, four times each day; 
namely, at 8 A.M., at noon, and at 4 and 8 P.M." By J. A. Lloyd, 
Esq., F.R.S. 

5. " On the Solubility of Silica by Steam ; with an account of 
an experiment on the subject, conducted in the ~ast Indies by 
Julius Jeffreys, late of the Hon. East India Company's Medical 
Establishment." 

The inner surfaces of a flue built of siliceous bricks appeared to be 
deeply eroded by the passage over it of steam at a very high tem- 
perature, and fragments of siliceous materials laid in the course of 
the current were partially consumed. A siliceous crust was de- 
posited on several vessels of stone ware, coated with a micaceous 
glaze, placed in the upper part of the furnace, and this crust was 
re-dissolved when the vessels were removed to a hotter situation in 
the same furnace. The author notices the experiments of Dr. 
Turner* and others, which failed in showing the solubility of silica 
by steam, in consequence, as he conceives, of the heat having not 
been sufficiently great to effect the solution. 

June 4 . - -A  paper was read, entitled, "Contributions to the Che- 
mica/History of Archil and of Litmus." By Robert Kane, M.D., 
M.R.I.A. Communicated by Francis Bully, Esq., V.P.R.S. 

After a preliminary sketch of the labours of Heeren and of Robi- 
quet in investigating the origin of the beautiful colouring materials 
termed Archil and Litmus, obtained from different kinds of colourless 
lichens, and their detection of the two proximate principles termed 
erythrlne and orcelne, the author states the object of the inquiries de- 
tailed in the present paper to be threefold ; viz. first, to ascertain the 
primitive form of the colour-making substance in a given species of 
lichen, and trace the stages through which it passes before the co- 
loured substance is developed; secondly, to determine the nature of 
the various colouring substances which exist in the archil of com- 
merce ; and thirdly, to examine the colouring materials of ordinary 
litmus. He finds in the lichen Roccella tinctoria the following 
bodies, either pre-existing in the plant, or formed during the pro- 
cesses employed for its analysis : 1. Erythryline ; 2. Erythrine (the 
Pseudo-erythrine of Heeren) ; 3. Erythrine bitter ; 4. Telerythrine ; 
and 5. Roccelline (the Roecellic acid of Heeren). 'l'~ne properties 
and constitution of these substances are then described, and the che- 
mical formulee given, which are deducible from their respective ana- 
lyses. The author finds the archil of commerce to consist essen- 
tially of three ingredients, namely, orceine, erythroteic acid, and 

[* See L. & E. Phil. Mug. vol. v. p. ~g7.--Esx~.J 
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azoerythrine ; of each of the two former there exist two modifications, 
and there is, in addition, a yellow matter. After comparing his re- 
sults with those obtained by Heeren, by an examination of the pro- 
ducts evolved by his erythrine in contact with air and with ammonia, 
and stating reasons for some changes in nomenclature, the author 
gives the chemical formulae resulting from his own analysis of these 
different substances. 

His inquiries into the eonstitution of ordinary litmus, which form 
the last division of his subject, lead him to the conclusion that that 
substance contains tile principles designated by him as Erythrolein, 
Erythrolitmine, Azolitminc, and Spaniolitmine ; and that the eolour- 
ing constituents of litmus are, in their natural condition, red ; the 
blue substances being produced by combination with a base, which 
bases in that of commerce are lime, potass, and ammonia ; and there 
is mixed up in the mass a considerable quantity of chalk and sand. 
The details of the analyses of these several substances, and the re- 
sulting chemical formulm representing their constitution, are then 
given. 

The concluding section of the paper is occupied by an inquiry into 
the decoloration of the bodies which exist in archil and in litmus. 
The latter of these, the author concludes, is reddened by acids, in 
consequence of their removing the loosely combined aramonia by 
which the blue colour is produced ; and the so-called hydrogen acids 
liberate the colouring matter by their combining with the alkali to 
form bodies (either chlorides or iodides), with which the colouring 
matter has no tendency to unite. Hence it appears that the redden- 
ing of litmus is no proof that chloride of hydrogen is an acid, and 
that the double decomposition which occurs is the same in principle, 
whether hydrogen or a fixed metal come into play. After detailing 
the blanching effects of other deoxydizing agents on the colouring 
matter of litmus, and the action of chlorine on oreeine and azolitmine, 
the author remarks, that in these actions chlorine is subjected to 
conditions different from those which determine the nature of the 
results with the generality of organic bodies, and that the displace- 
ment uf hydrogen, so marked in other cases, does not exist ifi the 
class of substances under consideration; but that, in reality, the 
products of the bleaching energy of chlorine resemble in constitution 
the compounds of chlorine which possess bleaching powers. 

A paper was also read, entitled, "On the Corpuscles of the Blood." 
By Martin Barry, M.D., F.R.S. 

The author in the course of his researches in Embryology, detailed 
in his "third series," observed that some of the corpuscles of the 
blood undergo progressive alterations in their structure. The cor- 
puscles so altered he believes to be of the same kind as those de- 
scribed by Professor Owen; and having found that the alterations 
in question terminate in a separation of the corpuscles into globules, 
he thinks this fact confirms the idea of Professor Owen--that  the 
blood-disc undergoes spontaneous subdivision. The author farther 
observed, that the corpuscles of the blood, in certain~altered states, 
undergo rapid and incessant changes of form, which cannot be traced 
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on the CorTuscles o f  the Blood, 301 

to the action of neighbouring cilia. A corpuscle will sometimes as- 
sume the figure of an hour-glass, as if i t  were preparing to divide 
itself into two parts, but it  instantaneously either regains its previ- 
ous form, or assumes a new one. These motions are incessant, and 
so rapid, that i t  is not easy to catch and delineate any of the result- 
ing forms ; they are compared to the writhings of an animal in pain. 
The author has seen them in a rabbit, as late as two hours and a half 
after death, and thinks it probable that  they may continue for a 
longer time, although, when under the microscope, they gradually 
and in a short time cease ; the rapid changes of form, which are at 
first apparent, passing into gentle undulations, and being succeeded 
by an alternation of rest and motion*. 

Should these facts be thought to confirm the opinion of John 
Hunter, that the blood "has  life within itself," or "acquires  it  in 
the act of forming organic bodies," because its corpuscles in certain 
states exhibit "v i ta l  actions," still his assertion that "' the red glo- 
bules" are the least important part of the blood, will appear to have 
no just  foundation. 

The author finds that  the phmnomena attending what is called 
"v i t a l  turgescence" of the blood-vessels, depend not merely on an 
accumulation and stagnation of blood, but on changes in the condi- 
tion of its corpuscles, which assume a more or less globular, or ellip- 
tical appearance resembling cells. Their interior is dark, from a 
great increase of red colourinff matter which accumulates around a 
pellucid and colourless point, corresponding in situation to that of 
the central part of nuclei in other cases ; and so completely do the 
corpuscles fill their vessels, that the fluid portion of the blood is ex- 
cluded, and the corpuscles are compressed into polyhedral forms. 
This condition of the blood-corpuscles during vital turgescence of 
the vessels, the author thinks deserving of consideration, in connexion 
with many of the ph~enomena attending local accumulations of blood, 
both in health and in disease ; and more especially with reference to 
increased pulsation, the exudation of colourless fluid, and the heat 
and redness of inflamed parts. 

According to the views of the author, the formation and nourish- 
ment of organs is not effeeted merely by the fluid portion of the 
blood, for he has discovered that the cells which he showed in his 
"Third Series of Researches in EmbryologTt" form the chorion, are 
altered blood-corpuscles ; and he has farther found that muscular 
fibre (that is, the future muscle-cylinder, not the fibril) is formed 
by the coalescence of cells, which also are derived from corpuscles 
of the blood. He has seen and figured every stage of transition, 
from the unaltered blood-corpuscle to the branched cells forming 
the chorion, on the one hand, and to the elliptical or oblong mus- 
cle-cells, on the other. The colour is not changed, except that the 
blood-corpuscles, when passing into cells for the formation of mus- 

[See a note on this subject by Dr. Barry, p. 157 of the present 
volume.--EDIT.] 

[See Lond. and Ed. Phil. Mag. vol. xvi. p. 5~6.--Evlz.] 
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ele, become of a much deeper red. There seems to occur in these 
an increase of red colouring matter. 

Valentin, in describing the mode of the formation of muscle, had 
stated that globules approach one another and coalesce to form 
threads, which in many places have the appearance of a necklace, 
but subsequently lose the traces of division, and become cylinders. 
Schwann had conjectured that the globules just referred t o ~ a s  ha- 
ving been observed by Valentin--are cells, and that these cells coa- 
lesce to form a secondary cell, that is, the muscle-cylinder. The 
author confirms the observations of Valentin and the conjectures of 
Schwann, with the addition, that the globules coalescing to form the 
muscle-cyllnder are blood-corpuscles which have become cells. The 
fibrils appear to be subsequently formed within the cylinder, which 
thus becomes the muscular fasciculus. The medullary portion 
of the cylinder appears to be composed of the pellucid objects, one 
of which is contained within each altered blood.corpuscle. Some 
of these pellucid objects, however, continue to occupy a peripheral 
situation. 

The author thinks it is not probable that muscular fibre and the 
chorion are the only tissues formed by the corpuscles of the blood ; 
he is disposed rather to inquire, how many are the tissues which 
they do not form ? Nerves, for instance, are known to arise very 
much in the same manner as muscle-cylinders ; and epithelium-cells 
sometimes present appearances which have almost suggested to the 
author the idea that they were altered corpuscles of the blood. 

Sehwann had previously shown that " fo r  all the elementary parts 
of organisms there is a common principle o~ development,"--the 
elementary parts of tissues having a like origin in cells, however 
different the functions of those tissues. The facts made known in 
the present memoir not only afford evidence of the justness of the 
views of Schwann, but they farther show that objects, such as the 
corpuscles of the blbod, having all the same appearance, enter im- 
mediately into the formation of tissues which physiologically are 
extremely different. Some of these corpuscles arrange themselves 
into muscle, and others become metamorphosed into constituent 
parts of the chorion. But the author thinks it is not more difficult 
to conceive corpuscles having the same colour, form, and general 
appearance, undergoing transformations for very different purposes, 
than to admit the fact made known by two of his preceding me- 
moirs,--namely, that the nucleus of a cell, having a central situa- 
tion in the group which constitutes the germ, is developed into the 
whole embryo, while the nuclei of cells occupying less central situa- 
tions in the group, form no more than a minute portion of the am- 
nion. It is known that in the bee-hive a grub is taken--for a spe- 
cial purpose--from among those born as workers, which it perfectly 
resembles until nourished with peculiar food, when its development 
takes a different course from that of every other individual in the 
hive. 

The Society then adjourned over the Whitsun Recess, to meet 
again on the 18th of June. 
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